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(54) Dispersing agents and their use 



(57) A method of dispersing a solid particulate ma- 
terial in an aqueous medium by addition to the aqueous 
medium of a dispersing agent wherein the solid partic- 
ulate material is to be used as a filler or pigment in a 
sheet material which is required to come into contact 
with foodstuffs, wherein the dispersing agent is a com- 
position comprising: 

(1 ) up to 0.25% by weight, based on the dry weight 



of the particulate solid material, of a water-soluble 
salt of a poly(acrylic acid) having a weight average 
molecular weight not greater than 20,000, and 
(2) from 0.02% to 1 .5% by weight, based on the dry 
weight of the particulate solid material, of either 

(a) an anionic polyelectrolyte which comprises 
a water-soluble salt of a copolymer of acrylic 
acid with acrylamide; or 

(b) a water-soluble condensed phosphate salt. 
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This invention concerns the provision of dispersing 
agents and their use. In particular it concerns dispersing 
agents for use in processing particulate solid materials 
for use as fillers and pigments to be incorporated into 
sheet materials which are to be brought into contact with 
foodstuffs. 

Particulate solid materials for use as fillers and pig- 
ments in sheet materials are commonly prepared for use 
in suspension in water or an aqueous medium. Opera- 
tions which are required to render a particulate solid ma- 
terial suitable for these purposes include grinding to in- 
crease the particle fineness of the product, and particle 
size classification to select a product with the range of 
particle sizes which is most suitable for its desired ap- 
plication. These operations are often most conveniently 
and efficiently carried out when the particulate material 
is in suspension in an aqueous medium. However, if 
these operations are to be successfully performed, it is 
necessary to ensure that individual particles of the par- 
ticulate material are not attracted together by electro- 
static charges, to form aggregates or agglomerates of 
particles. For this purpose a dispersing agent is added 
to the aqueous medium in which the operations are per- 
formed, in order to confer a substantially uniform electric 
charge of the same polarity on the whole of the exposed 
surface of the particles. In this way the individual parti- 
cles repel one another, and the formation of aggregates 
is substantially avoided. 

A class of dispersing agents which has been found 
to be especially suitable for use in processing particulate 
solid materials in suspension in an aqueous medium is 
that of the anionic polyelectrolytes, and, in particular, 
water soluble salts of poly(acrylic acid), such as sodium 
or ammonium polyacrylate. These polyacrylates gener- 
ally have a relatively low molecular weight; for example 
their weight average molecular weight is generally less 
than 20,000, and preferably less than 10,000. 

The United States Food and Drug Administration 
has imposed an upper limit of 0.25% by weight, based 
on the weight of the dry particulate material, for the 
amount of a sodium polyacrylate dispersing agent to be 
used in the processing of a particulate material destined 
for use as a filler or pigment in a sheet material which 
will be brought into contact with certain categories of 
foodstuffs. 

Unfortunately, such a low upper limit restricts the 
usefulness of polyacrylates for dispersion of materials 
for incorporation in food grade packaging. 

Various species of water soluble chemicals are 
known in the prior art for use as dispersing agents. The 
purpose of the present invention is to provide a compo- 
sition, not disclosed or suggested in the prior art, effec- 
tive as a dispersing agent in the dispersion of fine par- 
ticulate material for incorporation in food grade packag- 
ing. 

According to the present invention there is provided 



a method of dispersing a solid particulate material in an 
aqueous medium by addition to the aqueous medium of 
a dispersing agent wherein the solid particulate material 
is to be used as a filler or pigment in a sheet material 
5 which is required to come into contact with foodstuffs, 
wherein the dispersing agent is a composition compris- 
ing: 
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(1 ) up to 0.25% by weight, based on the dry weight 
of the dry particulate solid material, of a water-sol- 
uble salt of a poly(acrylic acid) having a weight av- 
erage molecular weight not greater than 20,000, 
and 

(2) from 0.02% to 1 .5% by weight, based on the dry 
weight of the particulate solid material, of either (a) 
an anionic poly electrolyte which comprises a water- 
soluble salt of a copolymer of acrylic acid with acr- 
ylamide; or (b) a water-soluble condensed phos- 
phate salt. 



The dispersing agent may be added to the aqueous 
medium before, during or after addition thereto of the 
particulate material. 

The water-soluble salt of poly(acryiic acid) prefera- 
25 bly is present in the dispersing agent composition when 
in use in the said method in an amount of from 0.2% to 
0.25% by weight based on the dry weight of the partic- 
ulate material present. The water soluble salt of poly 
(acrylic acid) preferably has a weight average molecular 
30 weight in the range of from 1 ,000 to 10,000. The cation 
in the water-soluble salt of poly (aery lie acid) is prefera- 
bly an alkali metal, especially sodium, or ammonium. 

The weight ratio of (1 ) to (2) in the dispersing agent 
composition is desirably in the range of from 1 :0. 1 to 1 : 5. 
35 The weight ratio of (1 ) to (2) may be in the range 1 : 
1 to 10:1 where (2) is a condensed phosphate salt and 
in the range 1 :1 to 1 :5 where (2) comprises a copolymer 
of acrylic acid with acrylamide. 

The water-soluble salt of a copolymer of acrylic acid 
40 with acrylamide preferably has a weight average molec- 
ular weight not greater than 20,000, and most preferably 
in the range of from 1,000 to 10,000. The copolymer 
preferably comprises acrylic acid and acrylamide in a 
molar ratio of from 99.8:0.2 to 75:25, more preferably 
45 from 99.5:0.5 to 90: 10. 

The water-soluble condensed phosphate salt may 
be, for example, a hexametaphosphate, a pyrophos- 
phate or a tripolyphosphate. 

tho particulate solid material will generally be an 
50 inorganic material, and may be any particulate inorganic 
material which is used as a filler in paper making, or as 
a paper coating pigment. Examples of such inorganic 
materials include, kaolin or china clay, whether in its nat- 
ural hydroxylated state or calcined, natural or precipitat- 
es ed calcium carbonate, calcium sulphate, titanium diox- 
ide, talc, mica, silica : aluminium silicate or the like. 

The dispersing agent composition used in the meth- 
od in accordance with the first aspect of the invention 
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makes it possible to prepare suspensions of particulate 
solid materials which are at least as fluid, for a given 
solids concentration, as equivalent suspensions which 
are prepared by using the optimum amount of a water- 
soluble polyacrylate alone as a dispersing agent, but un- 
expectedly have the advantage that, If the particulate 
solid materials are destined for use as a filler or coating 
pigment for paper which comes into contact with a food- 
stuff, the materials meet approved regulatory standards. 

The compounds specified above for use in the com- 
position comprising the dispersing agent used in the 
method according to the first aspect are known per se. 
However, their use together in the dispersion of partic- 
ulate materials for food grade products is unknown and 
surprisingly and beneficially allows such products to be 
processed and produced efficiently for that application 
as exemplified hereinafter. 

The aqueous suspension in which the particulate 
solid material is dispersed in the method according to 
the present invention may beneficially comprise a sus- 
pension of high solids concentration, eg. wherein the 
solids present constitute at least 70 percent by weight 
of the suspension, eg. at least 75 per cent by weight of 
the suspension. The suspension may comprise a com- 
position for coating a paper or like cellulosic sheet or 
sheet containing material or a dispersed pigment sus- 
pension to be employed in such a composition. 

Coating compositions for use in coating cellulosic 
sheet materials vary depending upon the materials to 
be coated which vary throughout the world depending 
upon the geography of the region in which the material 
is. produced. As noted above, such compositions may 
vary from layer-to-layer in a single layer or multi-layer 
coated product. 

The composition of each layer may include as ad- 
hesive or binder, depending on the type of composition 
concerned, any one or more of the hydrophilic adhe- 
sives known or used in the art, eg. selected from starch- 
es and other polysaccharides, proteinaceous adhe- 
sives, and latices. 

The amount of adhesive or binder present in the 
composition of a given coating layer depends upon 
whether the composition is to be applied as a relatively 
dilute or concentrated pigment-containing suspension 
to the material to be coated. For example, a dilute pig- 
ment-containing composition (binder-rich composition) 
could be employed as a topcoat for underlying more pig- 
ment-rich compositions. The adhesive or binder present 
in the composition may range from 1 % to 70% by weight 
relative to the dry weight of pigment (100% by weight) 
especially 4% to 50% by weight. Where coating compo- 
sition is not to be employed as a binder rich composition 
the adhesive or binder may form from 4% to 30%, eg. 
8% to 20%, especially 8% to 1 5% by weight of the solids 
content of the composition. The amount employed will 
depend upon the composition and the type of adhesive, 
which may itself incorporate one or more ingredients. 
Additives in various well known classes may, de- 



pending upon the type of coating and material to be 
coated, be included in the coating composition to be 
concentrated by the method according to the present 
invention. 

5 The particulate solid material to be dispersed in an 

aqueous medium in the method according to the present 
invention may beneficially be one comprising calcium 
carbonate, eg. a composition wherein at least 80% by 
weight of the solids present on a dry weight basis com- 
io prises calcium carbonate, eg. wherein at least 60 per 
cent by weight, especially wherein at least 80 per cent 
by weight of the particles of the calcium carbonate have 
an equivalent spherical diameter (as measured by the 
known method of sedimentation) of less than 2 um 
15 Calcium carbonate may be successfully dispersed 
in high solids concentrations by the method according 
to the first aspect of the present invention to provide, 
surprisingly, fluid, high solids suspensions of the mate- 
rial. 

20 According to the present invention in a second as- 
pect there is provided an inorganic particulate material 
which has been processed using a dispersing agent 
wherein the dispersing agent comprises an agent as 
specified for use in the method according to the first as- 

25 pect. 

According to the present invention in a third aspect 
there is provided a sheet material such as a paper or 
paperboard product made from a composition compris- 
ing cellulosic fibres and particulate filler or coating ma- 
30 terial wherein the particulate material comprises mate- 
rial which is as specified in the second aspect 

Embodiments of the present invention will now be 
described by way of example with reference to the fol- 
lowing Examples. 

35 

EXAMPLE 1 

A calcium carbonate pigment produced by grinding 
natural marble to give a product having a particle size 

40 distribution such that 90% by weight consisted of parti- 
cles having an equivalent spherical. diameter smaller 
than 2um was suspended in water containing 0.25% by 
weight, based on the weight of dry calcium carbonate, 
of a conventional sodium polyacrylate dispersing agent 

45 to form a suspension containing 68.9% by weight of dry 
calcium carbonate. 

The suspension was then divided into two portions 
A and B. The solids concentration of Portion A was in- 
creased to 76.1% by weight by subjecting the suspen- 

50 sion to thermal evaporation in a laboratory rotary evap- 
orator. The solids concentration of Portion B was also 
increased to 76.1% by weight, but, in this case, by spray 
drying part of the suspension, and mixing sufficient of 
the dried calcium carbonate with the undried part of the 

55 suspension to give the required solids concentration. 

Each portion was then subdivided into two portions, 
of which one (Portions A1 and B1) was further treated 
with 0.1% by weight, based on the weight of dry calcium 
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carbonate, of a sodium hexametaphosphate, and the 
other (Portions A2 and B2) received no further treat- 
ment. 

The viscosity of each of the four suspensions was 
measured immediately after preparation (T 0 ), using a 
Brookfield Viscometer at a spindle speed of 100 rpm, 
and the viscosities of suspensions again after standing 
for 1 hour (T,) and 24 hours (T 24 ), respectively. The re- 
sults are set forth in Table 1 below. . 

Table 1 



Suspension 


% solids 


To 




T 24 


A1 


76.0 


220 


320 


880 


A2 


76.1 


5800 






B1 


76.1 


260 


730 


1140 


B2 


76.0 


2250 







These results show that suspensions of the natural 
ground calcium carbonate with a solids concentration of 
about 76% by weight are very viscous when prepared 
using 0.25% by weight, based on the weight of dry cal- 
cium carbonate, of sodium polyacrylate dispersing 
agent alone. However, when an additional 0.1% by 
weight, based on the weight of dry calcium carbonate, 
of sodium hexametaphosphate is added, the suspen- 
sions become much more fluid with only a moderate ten- 
dency to increase in viscosity with time. Such a suspen- 
sion is useful for example in production in a known way 
of a paper coating composition for coating food grade 
cellulosic sheet products. 

EXAMPLE 2 

A further batch of Suspension A2, which was dis- 
persed with the aid of 0.25% by weight, based on the 
weight of dry calcium carbonate, of sodium polyacrylate 
dispersing agent alone, was treated with an additional 
quantity of 0.75% by weight, based on the weight of dry 
calcium carbonate, of a copolymer formed by copoly- 
merising acrylic acid and acrylamide in the molar ratio 
99.5:0.5. The viscosity of the suspension (A3) was 
measured immediately after preparation (T 0 ) and after 
standing for 1 hour and 24 hours (Tj and T 24 , respec- 
tively). The results are shown in Table 2 below, with the 
result for Suspension A2 from Table 1 for comparison. 

Table 2 



Suspension 


% solids 


To 


Ti 


T 2 4 


A2 


76.1 


5800 






A3 


76.0 


275 


320 


420 



These results show that the suspension prepared 
with the use of the additional dose of the copolymeric 
dispersing agent has a low initial viscosity, and only a 
small tendency to increase in viscosity with time. Such 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



a suspension is useful for example in the production in 
a known way of a paper coating composition for coating 
food grade cellulosic sheet products. 



Claims 

1. A method of dispersing a solid particulate material 
in an aqueous medium by addition to the aqueous 
medium of a dispersing agent wherein the solid par- 
ticulate material is to be used as a filler or pigment 
in a sheet material which is required to come into 
contact with foodstuffs, wherein the dispersing 
agent is a composition comprising: 

(1) up to 0.25% by weight, based on the dry 
weight of the particulate solid material, of a wa- 
ter-soluble salt of a poly(acrylic acid) having a 
weight average molecular weight not greater 
than 20,000, and 

(2) from 0.02% to 1 .5% by weight, based on the 
dry weight of the particulate solid material, of 
either 

(a) an anionic polyelectrolyte which com- 
prises a water-soluble salt of a copolymer 
of acrylic acid with acrylamide; or 

(b) a water-soluble condensed phosphate 
salt. 

2. A method as claimed in claim 1 and wherein the wa- 
ter-soluble salt of poly(acrylic acid) has a weight av- 
erage molecular weight in the range 1 ,000 to 1 0,000 
and is an alkali metal or ammonium salt. 

3. A method as claimed in claim 1 or claim 2 and 
wherein the water soluble salt of poly(acrylic acid) 
is present in the dispersing aspect composition in 
an amount of from 0.2% to 0.25% by weight based 
on the dry weight of the particulate material present. 

4. A method as claimed in claim 1 , 2 or 3 and wherein 
the weight ratio of (1 ) to (2) is in the range of from 
1:0.1 to 1:5. 

5. A method as claimed in claim 1 , 2, 3 or 4 and where- 
in the water-soluble salt of a copolymer of acrylic 
acid and acrylamide has a weight average molecu- 
lar weight in the range 1,000 to 10,000 and has a 
molar ratio of acrylic acid to acrylamide in the range 
98.8:0.2 to 75:25. 

6. A method as claimed in claim 1 , 2, 3 or 4 and where- 
in the water-soluble condensed phosphate salt is 
selected from a hexametaphosphate, a pyrophos- 
phate and a tripolyphosphate. 

7. A method as claimed in any one of the preceding 
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claims and wherein the particulate material is se- 
lected from kaolin or china clay, calcined kaolin or 
calcined china clay, natural or precipitated calcium 
carbonate, calcium sulphate, titanium dioxide, talc, 
mica, silica and aluminium silicate. s 

8. An inorganic particulate material which is produced 
by the method claimed in claim 7 and which is suit- 
able for use as a filler or coating pigment for paper 

or paperboard products. 10 

9. A paper or paperboard product made from a com- 
position comprising fibre and a particulate filler or 
coating material comprising inorganic particulate 
material as claimed in claim 8. rs 

10. A paper or paperboard product as claimed in claim 
9 and which is suitable for use in a food grade prod- 
uct. 
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(54) Dispersing agents and their use 

(57) A method of dispersing a solid particulate ma- 
terial in an aqueous medium by addition to the aqueous 
medium of a dispersing agent wherein the solid partic- 
ulate material is to be used as a filler or pigment in a 
sheet material which is required to come into contact 
with foodstuffs, wherein the dispersing agent is a com- 
position comprising: 

(1) up to 0.25% by weight, based on the dry weight 



of the particulate solid material, of a water-soluble 
salt of a poly(acrylic acid) having a weight average 
molecular weight not greater than 20,000, and 
(2) from 0.02% to 1 .5% by weight, based on the dry 
weight of the particulate solid material, of either 

(a) an anionic polyelectrolyte which comprises 
a water-soluble salt of a copolymer of acrylic 
acid with acrylamide; or 

(b) a water-soluble condensed phosphate salt. 
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